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To obtain more information on differences in cellular 
behavior during the differentiation process, a number 
of types of epithelial cells with and without a defect in 
cornified envelope formation were compared as to the 
regulation of intracellular cholesterol synthesis by low-
density lipoprotein (LDL) and the uptake and degrada-
tion of [125l )LDL. The following cells were cultured: 
normal skin fibroblasts (F), normal (K) and SV 40 trans-
formed (SVK1 4) keratinocytes, and a number of squa-
mous carcinoma cell (SCC) lines in which the defective 
terminal differentiation was found to occur in the fol-
lowing order of intensity: SCC-12F2 < SCC-25 =o SCC-
15 < SCC-12B2 < SCC-4 . 
Compared with normal human fibroblasts, most of the 
cells under study showed a defective response to changes 
of the extracellular serum LDL concentration. The de-
gree of inducibility of cholesterol synthesis after the 
cells were deprived of extracellular sources of choles-
terol as well as the degree of the LDL-induced suppres-
sion of the intracellular cholesterol synthesis in cells 
preincubated in medium supplemented with lipoprotein-
deficient serum decreased in the following order: F > 
SCC-4 > SCC-15 :o SCC-25 > SCC-12B2::::: SCC-12F2 
> SVKH E K. A defect in LDL metabolism was found to 
be responsible for the partial or complete failure of LDL 
to regulate the cholesterol metabolism, because when 
sterol was delivered to all cell types in artificial nonli-
poprotein form (i.e., as 25-hydroxycholesterol) a 
marked suppression of cholesterol synthesis was ob-
served. 
For all SCC lines tested except SCC-12B2 good cor-
relation was found between the degree of LDL-induced 
suppression of cholesterol synthesis and the decreasing 
ability of cells to differentiate into squames or cornified 
envelope-forming cells. The transformation of kerati-
nocytes by SV 4 0 virus did not lead to any change in the 
response of the cells to changes in the extracellular LDL 
concentration since both the normal and the trans-
formed keratinocytes showed the same response to LDL 
(i.e., no response). 
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Human fibroblasts and many other types of cultured cells 
supply themselves with cholesterol originating from low-den-
sity lipoproteins (LDL) which the cells ta ke up by a receptor-
mediated mechanism [1,2]. According to this mechanism, the 
LDL is first bound to a specific plasma membrane receptor, 
and t hen internalized and degraded in lysosomes. The choles-
terol liberated from LDL during its degradation has been 
proved to regulate t he intracellular cholesterol synthesis by 
inf1uencing the activity of 3-hydroxy-3-methylglutaryl coen-
zyme A (HMGCoA) reductase. 
We recently showed [3] that human epidermal keratinocytes 
differ from most extrahepatic cells in the regulation of choles-
terol synthesis; a defect in LDL metabolism was found to be 
responsible for the failure of LDL to regulate cholesterol syn -
thesis in these cells. 
It can be expected that cancer cells, which replicate contin-
uously, require large amounts of cholesterol for the synthesis 
of cell membranes. Such cholesterol could be supplied by de 
novo cholesterol synthesis or by assimi lation of cholesterol 
from plasma lipoproteins. Recent studies have shown differ-
ences in the response of various types of cancer cells to LDL. 
On the one hand, Gal eta! [ 4) found that a number of types of 
cancer cells are able to bind and degrade LDL to a higher degree 
than non-neoplastic cells can. On the other hand, Gal et al (5) 
and Anderson et al [6] found that some cell lines (epidermoid 
cervical cancer cell line EC-168 or human epitheloid carcinoma 
A-431 cell s) were able to bind LDL to a high degree but had 
defective internalization of LDL. Both of the latter cell types 
are of epithelial origin and are differentiating cells. 
In stratified squamous epithelia, a balance between cell di-
vision and terminal differentiation assures the maintanc'=! of 
tissue size. In malignant cells this balance is disturbed. Since 
normal keratinocytes failed to respond to LDL and some ma-
lignant cells of epithelial origin showed a defective response to 
LDL, t he questions arose as to whether there is any correlation 
between the abili ty of cells to differentiate to cornified cells 
and the degree of the regulatory effects of LDL on intracellular 
cholesterol synthesis. 
Rheinwald and Beckett [7,8] recently succeeded in culturing 
and characterizing the growth properties of a number of cell 
lines derived from human squamous carcinomas (SCC lines) , 
and found that in these cells the mechanism that triggers 
terminal differentiation was defective to various degrees as 
indicated by the finding that sec exhibited a reduced rate and 
degree of cornified envelope formation when incubated in a 
semisolid medium. Taylor-Papadimitriou et al (9] and Stein-
berg and Defendi [10,11] showed that cultured keratinocytes 
transformed by SV 40 virus (SVK" cells) showed, like the SCC 
cells, impaired ability to differentiate into cornified cells, and 
the SVK ,. cells differ from the normal cells from which they 
are derived by an absence of dependence on 3T 3 feeder layer. 
The aim of the present investigation was to determine 
whether a defect in the terminal differentiation program affects 
the regulatory mechanism for the cholesterol synthesis by 
extracellular LDL. For t hese studies, a number of SCC lines 
and normal and SV 40-transformed keratinocytes were used. 
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MATERIALS AND METHODS 
Cell Culture 
Fibroblasts: The isolation a nd culture of human skin fibroblasts were 
performed as described elsewhere [12] . For the experiments, 1.3 X 104/ 
cm2 cells were inoculated in Petri dishes (G reiner) containing Ham's F 
10 medium supplemented with 15% newborn calf serum (NBCS) and 
a mixture of ant ibiotics (streptomycin 100 mg/ml and penici llin 100 
U/ml) , and incubated in a humidified atmosphere with 5% C02. The 
medium was renewed twice a week. The cultures reached confluency in 
abou t 1 week. The 5th to lOth passages were used for the experiments. 
Keratinocytes: The keratinocytes originati ng from juvenile foreskin 
wer e isolated and cul tured according to a s light ly modified version of 
the method of Rheinwald and Green [1 3], the deta ils of which have 
been described elsewhere [14]. For the experiments, 2 X JO'/cm2 kerat-
inocytes were plated together with 4 x 10'/cm2 feeder cells (gamma-
irradiated [3000 R] 3T3 mouse fibroblasts) on Petri dishes in a mixture 
of Dulbecco-Vogt's and Ham's F 12 media (3 :1 ) (DV-H medium ) 
supplemented with 5% fetal calf serum (FCS), a mixture of antibiotics, 
10- 6 M isoproterenol, and 0.4 11g hydrocort isone per mi. After 3-4 days, 
the medium was replaced by a medium of the same composit ion but 
a lso containing 10 ng epidermal growth factor per ml (Sochiba, France). 
This medium was renewed twice a week. The cultures were confluent 
within 10-14 days after plating. The l st to 3rd passages were used for 
the experiments. 
S VK 14 cells: SV 40-transfonned normal human epidermal keratino-
cytes were kindly provided by Dr. J. Taylor-Papadimitriou; 1.5 x 104 
cell s/em"' were plated on Petri dishes containing DV -H medium sup-
plemented with 5% FCS, ant ibiotics, 0.4 11g/ml hydrocort isone, and 
10- 6 M isoproterenol. SVl\: 1•1 cell ~ were grown in the absence of fibro-
blast feeder support. The medium was renewed twice a week. The 
cul t ures reached confluency in 5-8 days. The 17th to 42nd passages 
were u sed for the experiments. 
SCC lines: Human squamous carcinoma cell lines SCC-12F2 and 
SCC-l2B2 (originating from facia l epidermis) and SCC-4, -15, and -25 
(orig inating from the tongue) were kindly provided by Dr. J. Rheinwald; 
1.5 X 10"' ce lls/em' were plated together wi th 4 X 10' lethally irradi ated 
3T3 ce lls/em' in Petri dishes conta ining DV-H medium supplemented 
wit h 5 % FCS, antibiotics, and 0.4 11g/ ml hydrocortisone. The medium 
was renewed twice a week. The cultures reached confluency in 8-10 
days. 
C ul t ures of keratinocytes and SVK 1, and SCC cells were kept at 
37 "C in a humidified atmosphere containing 10% CO, and 90% air. 
One day before the experiments were started the cells were fed with 
DV- H medium upplemented only with 5% FCS and ant ibiotics. 
Lipoproteins: Human LDL (density = 1.03-1.05 g/m l) was isolated 
fro m plasma of hea lthy subjects by density gradient ultracentrifugation 
(15] followed by tube slicing. Lipoprotein-deficient newborn calf serum 
(LPDS) (density> 1.215 g/ml) was prepared by ultracentrifugation at 
a density of 1.215 g/ml followed by dialysis aga inst saline. LDL was 
labeled with 12f• J according to Bilheimer eta! [ 16]. 
Assays 
Assessment of the incorporation of /"C}acetale inta f'C)cholesterol: 
For conditioning, the cells were incubated for 24 h with Ham's F 10 
(fibroblasts) or Dulbecco-Vogt medium (other types of cell), both 
con ta ining either 15% NBCS or 15% LPDS. To assess the effects of 
LDL or extracellular cholesterol on the de novo cholesterol synthesis, 
the ce ll s were preconditioned in medium contai ning LPDS and rein-
cubated for 6 h in medium supplemented with LDL or 25- hydroxycho-
lestero l (Steraloids) at concentrations of 0- 50 11g cholesterol/ ml me-
dium. 25-Hydroxycholesterol was added in 5 11! ethanol/d ish. The 
controls received on ly 5 ~d etha nol. For the measurement of de novo 
cholesterol synthesis, [14C]acetate (The Radiochemical Centre, Amer-
sham, 59 mCi/ mmol ; 2.5 11Ci/m l medium ) at a final concentration of 
0.5 roM was added just before the cells were incubated for 18 h. All 
incubations were performed at 37"C in a humidified atmosphere con-
taining 5 % C02 (for fibroblasts) or 10% C02 (for other ce lls). After 
incubation the medium was removed and cells were washed 3 t imes 
with phosphate-buffered saline and digested in 1 N NaOH. A sample 
was taken for protein determination [17] and t he amou nt of [ 14C] 
cholesterol was measured in t.he cell fraction and medium according to 
Goldstein et al [18] with a slight modification. The extracted lipids 
were separated by t hin -layer chromatography, using Kieselgel 60 plates 
(Merck) in sequent ial elut ion, i.e., chloroform: methanol (98:2) followed 
by choloroform:n-hexane (25:60). In the first system about two-thirds 
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of t he plate was developed. After t he second elution the R1 value for 
cholesterol was 0.3. For all samples, a correction was made fo r recovery 
by adding an inte rnal standard of [1.3-3H(N)]cholesterol (New England 
Nuclear, 53 Ci/ mmol) at the beginning of t he extraction procedure (3 
X 10"1 dpm/sample). Recovery ranged between 65-80%. 
Cell Association. (Binding Plus Internalization) and Degradation. of 1"'1-
Labeled LDL 
Before t he assay, t he cells were preincubated with LPDS-containing 
medium to express the LDL receptor. [ 125 l] LDL was then added (0-50 
11g/mll and the cells were reincubated at 37•c for 3 h. For the assess-
ment of nonspecific binding, 200 11g of unlabeled LDL/ ml was added 
to the medium containing [125I]LDL. The cell association and degra-
dation of [125l)LDL were measured essentially according to Goldstein 
et al [19] . In short, degradat ion was measured as free-iodine trichloro-
acetic ac id-soluble radioactivity in the medium. After washing the cells 
with albumin-containing buffer, exactly as described by Goldstein et al 
[1 9], the cells were dissolved in 0.2 N NaOH before coun t ing for 
radioactivity and protein determination [1 7]. 
Cross-linked Envelope Formation 
The cross- linked envelopes formed eit her spontaneously or after 
ionophore t reatment in confluent cultures were determined according 
to Rice and Green [20). Briefly, the cells harvested by trypsinization 
were divided in to two fractions . The first fraction was immediately 
treated with sodium dodecyl sulfate (SDS, 1 %) and dithiothreitol 
(OTT, 20 mM) for 5 min at 10o·c. The second fraction was resuspended 
in serum-free medium containing ionophore X 537 A at a concentration 
50 11g/ml (Sigma) and incubated for 2 h at 37•c. The cells were t hen 
boiled for 5 min in the presence of SDS and DTT. The envelopes were 
scored by phase-contrast microscopy. 
RESULTS 
The rate of the total de novo cholesterol synthesis (measured 
as the incorporat ion of [1"1C]acetate into [14C ]cholesterol during 
a period of 18 h a nd expressed per mg of cellular protein ) was 
found to differ among the various types of cells under study 
(Table I). After incubation in m edium supplemented with 
NBCS, the rate of cholesterol synthesis was high in both the 
normal and sv 40-transformed keratinocytes, lower in sec 
cells, and lowest in fibrob lasts (Table I). 
Removal of exogenous cholesterol (by incubation in medium 
supplemented with LPDS) had no effect on de novo cholesterol 
synthesis by eit her the normal or t he transformed keratinocytes 
TABLE I. Comparison. of the de novo cholesterol synthesis in. various 
confluent cell cultures 
Cholesterol Percent cholesterol 
synthes ized" excret.ed into the 
in t.he pre!'.cnce of: mediun'l Rntio ell in the presence of: LPDS/ NBCS• 
15% 15% 15% 15% 
NBCS LPDS NBCS LPDS 
Fibroblast 0.9 7.1 55 12 8.0 
SCC-4 2.5 19.5 14 4 7.8 
SCC-15 4.3 20.6 12 2 4.8 
SCC-25 3.4 8.8 15 6 2.6 
SCC-12B2 5.6 12.3 8 3 2.2 
SCC- J2F2 2.4 5.2 13 a 2.2 
SVKI, 21.4 2a.5 4 1 1.1 
Keratinocyte 19.8 21.8 3 1 1.1 
The confluent ce ll cultures were preincubated for 24 h in medium 
supplemented with either 15% NBCS or 15% LPDS. For the measure-
ment of the de novo cholesterol synthesis [14Cjacetate (2.5 11 Ci/ ml 
medium; 0.5 mM) was added and the cells were further incubated for 
18 h. Subsequently, [1"'C]cholesterol was measured in both cell layer 
and medium. 
" nmol of incorporated acetate/ mg protein . 
b Ratio of t he amount of cholesterol synthesized by cells incubated 
in medium supplemented with lipoprotein -deficient newborn calf serum 
(LPDS) to that synthesized by ce lls incubated in medium supplemented 
with newborn ca lf serum (NBCS). 
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FIG 1. The effect of LDL on the in-
corporation of l "C]acetate into [ "C]cho-
lesterol. The con!luent ce ll cultures were 
preconditioned for 24 h in medium sup-
plemented with 15% LPDS and subse-
quently incubated for next 6 h in me-
dium of the same composition but in t he 
presence of increasing amounts of LDL 
(0-50 JLg protein/ ml) , after which ["C] 
acetate (Amersham, 59 mCi/ mmol, 2.5 
JlCi/ml medium, 0.5 mM) was added . 
After the overnight incubation the syn-
thesized I' ''Cjcholesterol was measured 
in the medium and the ce ll separately. 
The values given in the figure represent 
the sum of l "C]cholesterol present in 
the ce lls and medium and are the means 
of duplicate determinations. K (keratin-
ocyte) (X), SVK 14 (®), SCC-12F2 (0), 
SCC-1282 (.), SCC-25 ('17), SCC-15 (e), 
SCC-4 (0), and F (fibroblasts (0). 
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TABLE II. Suppression of the de novo cholesterol synthesis 
by 25-hydroxycholesterol 
Cell 
Fibroblast 
SCC-4 
SCC-15 
SCC-25 
SCC-1282 
SCC-12F2 
SVK 14 
Keratinocyte 
Percent of control inco rporation of 
I uc ]acetate into cholesterol 
(l'g 25-hydroxycholesterol added per 
ml medium) 
1.0 
52 
42 
52 
39 
55 
79 
55 
58 
5.0 
4 
7 
5 
3 
8 
12 
6 
11 
The cells were incubated for 24 h in medium supplemented with 
15% LPDS. Next, the medium was renewed and either no or 1- 5 Jig of 
25- hydroxycholesterol was added per ml medium and the ce lls were 
incubated for 6 h. ["C]Acetate (2.5 JlCi/ ml medium; 0.5 mM) was then 
added and the cells were incubated for 18 h. Subsequently, the incor-
poration of [' ''C]cholesterol was measured in both cell layer and me-
dium. 
but led to a n increased cholesterol synthesis in all sec lines 
(Table I). The a mount of the de novo-synthesized choleste rol 
excreted in to t he medium was low for normal and transformed 
keratinocytes (less than 5% ), somewhat higher for sec cells 
(8-15%), and high for fibroblasts (50- 60%). For all cells, the 
amount of cholesterol excreted into t he medium was lower after 
incubation in medium containing LPDS. 
The addition of LDL to cells preincubated in medium sup-
plemented with LPDS did not affect the cholesterol syn thesis 
in e it her normal or t ran sformed keratinocytes but led to 
suppression of cholesterol synthesis in all sec under study. 
T he normal skin fibroblasts showed t he highest degree of LDL-
induced suppression of cholesterol syn thesis (Fig 1). 
The addition of low concentrations of 25-hydroxycholesterol 
(5 11g/ml) led, in a ll of the cells under study, to a marked 
suppression of the de novo cholesterol synthesis (Table II) . 
The degree of LDL-induced suppression of cholesterol syn-
t hesis was independent of cell density for both SCC-12F2 and 
SCC-25 cells, whereas the decrease of the total cholesterol 
synthesis with increasing cell density was more pronounced in 
SCC-25 than in SCC-12F2 cells (Fig 2). 
In the experiments in which the metabolism of [' ~5I]LDL 
was followed, normal and transformed keratinocytes a nd SCC-
12F2 cells showed a low degree of cell association and degra -
dation of [ ' ~"I]LDL, SCC-25 cells showed a higher degree, and 
fibroblasts were the most active in this respect (Fig 3). 
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FIG 2. The effect of ce ll density on the de novo cholesterol synthesis 
in SCC-12F2 and SCC-25 cells. The cells were inoculated at various 
densities (0.25-2.5 X 106 cells/GO mm Petri dish) and cultured for 2 
days. The cells were then washed with PBS and precondi tioned for 24 
h in medium supplemented witb 15% LPDS. The cells were subse-
quently incubated for 6 h in medium of t he same composition either in 
the absence (a) or presence of LDL (10 Jlg/ml) (b). Thereafter ["C] 
acetate (5 llCi/ dish) was added and after the overnight incubation t he 
synthesized ["C]cholesterol was analyzed. The values given in the 
figure are t he mean of t riplicate determinations. Percent of control 
incorporation: incorporation of the ["C]acetate into cholesterol (ex-
pressed as dpm/mg protein) in the presence of 10 Jig LDL/ ml wa 
related to the incorporation in the control djshes. SCC-12F (0), SCC-
25 (e). 
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FIG 3. The cell association (binding plus internalization) and deg· 
radation of (125l]LDL by various cultured cells. After 24 h preincubation 
in medium supplemented with 15% LPDS the confluent cell cultures 
were furth er incubated for 3 h at 37•c in the presence of increasing 
amounts of (125l]LDL (0-50 11g/ ml). The degradation of [125l]LDL was 
measured as iodine-free trichloroacetic acid-soluble radioactivity in the 
medium. The binding plus internalization of [125I]LDL was taken as 
the total amount of cell-associated radioactivity. Each value is the 
mean of duplicate determinations. 0-0, Total cell association or 
degradation; • - •. nonspecific cell association or degradation mea-
sured in the presence of 200 ll.g/ ml unlabeled LDL; •-•, specific cell 
association or degradation as calculated by subtraction of nonspecific 
cell association or degradation from, respectively, total cell association 
or degradation. 
The experiments on cross-linked envelope formation re-
vealed that in confluent cultures the level of spontaneous 
envelope formation was very low in SVK,, cells and in most of 
the SCC lines and higher in normal keratinocytes. The iono-
phore treatment led to a marked increase of the level of cross· 
linked envelope formation in most of the cell types under study. 
Of the normal and virally transformed keratinocytes, 90-100% 
had the capacity to form cornified envelopes. In SCC lines the 
competency to form cornified envelopes was lower, ranging 
between 8- 65% (Table III) . 
DISCUSSION 
The present results show that compared with human skin 
fibroblasts, most ofthe types of cells under study had a defective 
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TABLE III. Formation of cross- linked envelopes by various cells 
Cross-linked envelopes formed(%) 
Cell After ionophore Spontaneously treatment 
Keratinocyte 25-30 100 
SV K14 1-3 90- 100 
SCC-4 <3 8-9 
SCC-12B2 <1 16- 22 
SCC-15 1- 2 33-39 
SCC-12F2 1-2 55-65 
The confluent cell cultures were trypsinized and the cells were split 
into two fraction s. The first fraction was immediately treated with 
SDS and DTT. The second fraction was resuspended in serum-free 
medium containing ionophore and incubated for 2 h at 37•c. The cells 
were then treated with SDS and DTT. The envelopes were scored by 
phase-contrast microscopy and the results are expressed as percentage 
of total cell number. 
response to changes in the extracellular LDL concentration. 
Among these cells, both the inducibility of cholesterol synthesis 
by incubation in medium supplemented with LPDS instead of 
NBCS and the LDL-induced suppression of cholesterol synthe-
sis in cells preconditioned in LPDS-containing medium showed 
the following order of intensity: fibroblasts > SCC-4 > SCC-
15 = SCC-25 > SCC-12B2 ~ SCC-12F2 > SVK14 ~ normal 
keratinocytes (Table I, Fig 1). However, in all of these cell 
types the addition of low concentrations (1-5 1!g/ml medium) 
of 25-hydroxycholesterol, which enters cells easily, led to more 
than 90% suppression of cholesterol synthesis (Table II), which 
demonstrates the presence of a mechanism controlling the 
activity of HMGCoA reductase. 
Compared with that of fibroblasts, the metabolism of [' 251] 
LDL was impaired in SCC-25 cells and virtually absent in SCC-
12F2 and SVK" cells and normal keratinocytes (Fig 3). This 
means that a defect in the metabolism of LDL was responsible 
for the partial or complete failure of LDL to regulate cholesterol 
metabolism in these cells. A similar effect has been seen in 
human epitheloid carcinoma A-431 cells [6] and the epidermoid 
cervical cancer cell line EC-168 [5). The surface of the latter 
cells was found to possess a large number of LDL receptors. 
However •. only a _small fractio~ of the LDL-receptor complexes 
was associated with coated regwns and internalized by the cells. 
In our investigations both the normal and the SV 40-trans-
formed keratinocytes showed virtually no binding of LDL to 
the. memb:ane surface in either the biochemical or the morpho-
logic. studies. The results of the latter (not shown) indicated 
that m some of the SCC cells LDL was abundantly dist ributed 
in noncoated regions on the cell surface and that only a small 
percentage had been internalized (B. J. Vermeer eta! manu-
script in preparation). ' 
Compared with normal and transformed keratinocytes all of 
the sec lines under study showed a lower rate of chol~sterol 
synthesis (Tab!~ 1). This finding was quite surprising, because 
cancer cells rephcate at a high rate in vivo and therefore could 
be expected to need a greater amount of cholesterol for mem· 
brane s~nthesis . In all SCC lines the regulatory mechanism 
underlymg cholesterol metabolism by serum lipoproteins was 
found to be operative to a certain degree. For most of t hese 
cells, the intensity of LDL-induced suppression of cholesterol 
synthesis correlated with defectiveness of the terminal differ-
e~tiation program [7] (Table III) . The only exception was seen 
with the SCC-12B2 line which with t he SCC-12F2 line are 
sub~opulatio~s of the SCC-12 line derived from the squamous 
carcmoma of the cheek. In both of these cell lines the LDL-
induced suppression of cholesterol synthesis was of the same 
order of very low intensity (Fig 1). However, compared with 
the well -differentiating SCC-12F2line, the SCC-12B2 line had 
a long survival half-time in semisolid medium and showed a 
low degree of cornified envelope inducibility [21] (Table III). 
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On the other hand, in SCC lines originating from the tongue, 
the degree of impairment of the ability to differentiate into 
cornified cells was correlated with the degree of LDL-induced 
suppression of cholesterol synthesis. It is conceivable that 
besides the defect in terminal differentiation of the epithelial 
tumor cells, the primary tumor site plays an important role in 
the mechanism for the regulation of cholesterol synthesis by 
extracellular LDL. 
A number of studies have shown that cholesterol metabolism 
in cultured cells is a function of cell density [22-24], i.e., the 
rate of proliferation decreases with increasing cell density, and 
less cholesterol is needed for t he assemblage of new membranes. 
We recently showed [3) that keratinocytes behave differently 
in this respect: t he rate of cholesterol synthesis did not change 
with increasing cell density. In the present study similar results 
were obtained with well-differentiating SCC-12F2 cells, where 
an increase of cell density had very little effect on cholesterol 
metabolism (Fig 2). In less differentiating SCC-25 cells, in-
creasing cell density led to diminished cholesterol synthesis, as 
found earlier for fibroblasts [3] . In both SCC-12F2 and SCC-
25 cells the LDL-induced suppression was independent of cell 
density (Fig 2). 
As shown by Rice and Green [20], a distinctive feature of the 
terminal differentiation process is the synthesis of cross-linked 
protein envelopes at the cell periphery. These authors found 
that only a small proportion of cultured normal keratinocytes 
form envelopes spontaneously, but a majority have all the 
required ingredients. When t reated with such agents as iono-
phores, which permit a flux of calcium into cytoplasm which 
activates the cellular transglutaminase, the envelopes become 
cross-linked. The SVK1• cells were shown by Taylor-Papadi-
mitriou et al [9], and also were seen by us, to have an impaired 
ability to differentiate into cornified cells when the number of 
cells that had spontaneously formed cornified envelopes was 
taken as the measure of defectiveness. Unlike Taylor-Papadi-
mitriou et al [9], we found that upon ionophore treatment the 
SVK 14 cells were capable of forming cross-linked envelopes to 
the same degree as normal keratinocytes, which suggests that 
these cells possess the components required for envelope assem-
bly. This discrepancy concerning the competency of SVK 14 
cells for cross-linked envelope formation may have been due to 
differences in culture conditions. Since the normal and virally 
transformed keratinocytes showed the same degree of cornified 
envelope inducibility, it is not surprising that both cell types 
behave similarly with respect to the regulation of cholesterol 
synthesis. Namely, SV 40-transformed kerat inocytes had a high 
rate of de novo cholesterol synthesis, which was found not to 
be controlled by serum lipoproteins. This means that the nor-
mal extracellular control of intracellular cholesterol synthesis 
was absent in both types of cell. 
Our results suggest that the transformation of normal kera-
tinocytes by SV 40 virus does not lead to a change in the 
regulation of cholesterol synthesis by lipoproteins. Similar ob-
servations have been made by Wu et al [25], who found that in 
SV 40-transformed human lung fibroblasts the metabolism of 
LDL proceeded in the same way as in normal fibroblasts. Since 
the regulation of cholesterol synt hesis seems to be unaltered in 
a cloned cell line of keratinocytes transformed by SV 40 virus, 
these cells (which showed unlimited growth potential and pro-
liferate in the absence of fibroblast feeder) can serve as a model 
in studies on the mechanism underlying the regulation of 
cholesterol synthesis in human keratinocytes. 
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